This paper shows a design method for a PD controller, which is utilized as a tool for position control to operate an auxiliary mass of an active mass damper system having a neural oscillator. Because the PD controller must have a roll not only to operate the auxiliary mass to the aimed position, but also to dissipate vibration energy of the structure, the ordinary design method can not apply to design the controller. This paper proposes a new theoretical design method for the gains of the PD controller in consideration of dissipating vibration energy of the structure.
Step responses of the auxiliary mass 
5. Tuned mass dampers are commonly used for anti-vibration devices for high-rise buildings. Recently, active dynamic absorbers, which had more powerful performance, have been put to practical use. However, in the case of large earthquakes happened, the system have to be shut down, because the auxiliary mass of the active mass damper has a stroke restriction due to the limited space where the mass is installed. Some controllers, for instance, a variable gain controller, gain scheduling controller, etc., have been proposed to avoid this problem, however no prospect of actually using of the controllers has yet emerged. The reason simply comes from the fact that the design procedure of these controllers is complicated, even though the required relative motion between the structure and auxiliary mass of the active mass damper is not complicated for vibration reduction.
On the other hands, neural oscillators playing a significant role in biological walking locomotion have been studied over the last few decades in the biological study. The most intriguing characteristic of the neural oscillators is to harmonize with the periodic input. Because of the entrainment property, the neural oscillators can generate a rhythm pattern in response to changes in the environment and keep the appropriate and simple phase relation between a pair of left and right feet. It seems that the required relation between the structure and auxiliary mass is similar to this relation that mammals have.
Then, a new control system for active mass dampers using a neural oscillator was proposed in our previous study. The control system is a quite simple system, which has a single neural oscillator synchronizing with acceleration response of the structure. The desired value of the auxiliary mass is decided by the output of the neural oscillator, and then, the auxiliary mass is transferred to the desired position by using a PD controller. However, the design method of the PD gains of the position controller has not been discussed. In general, the function of the position controller is to drive the mass to the desired position, and the performance of the controller is evaluated by the traveling time and/or accuracy of positioning. On the other hand, the utilization purpose of the position controller in our proposed system is completely different from the general purpose of the position controller, therefore, the conventional design method of the PD control cannot apply to the design of the PD controller in our system.
In this paper, a new design method for the gains of PD controller is proposed. The proposed design method takes into account the energy absorbing efficiency. If the structure was oscillated by external input, the vibration amplitude at the natural frequency of the structure would be enlarged. Assuming that the enlarged amplitude is similar to a sin wave, the ideal orbit of the auxiliary mass to dissipate energy of the structure should be the same property of the sin wave. Therefore, in order to bring the actual path driven by the PD controller in closer alignment with the ideal path, the path of the auxiliary mass driven by the position controller is analytically derived, and the inner product between the vector of ideal and analytical path is evaluated. And then, the PD gain is decided by the maximum value of the inner product. This paper starts by explanation of the outline of the control system for active mass damper with reference to a block diagram and mathematical models, then, shows the proposed design method for the gains of the PD controller. Finally, the effects of position control system changes on vibration mitigation performance are denoted. 
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